DEPARTMENT OF COMMERCE 
Rootdih BUREAU OF STANDARDS 
WASHINGTON 


Confidential Puiletin No. 3 
January 8, 1918. 


Aeronautic Svark Plugs. The investigation of spark plug 
design undertaken in cooperation with the National Advisory 
Committee for Aeronautics has dealt with the several causes 
of ignition failure, such as "cut-out", (or partial short- 
Circuiting of the spark points due to overheating of the 
insulators), preisnition, fouling of the insulator, cracking 
due to differential. thermal expansion, and excessive gas 
leakage. The problem of "sut-out" has been Given the most 
Careful consideration since it lends itself well to. the 
laboratory ¢ aethods immediately available. 


The investigation has resulted in the development of a 
Humber Of new types of porcelain, exhibiting far better 
electrical properties than the sorcelains heretofore employed 
in spark plug construction. The Bureau has given assistance 
to the Si; gnal Corps in the preparation of specifications for 

ark plue tests and is now carrying out the acceptance tests: 
Of Spark plugs purchased for aeronautical work. NtLEpsa are 
being taken to expand the work to include a more etensive 
tavestasaui0On Of Conditions srevailing in high compression 
engines to the end of bringing about a further improvenent in 
the reliability of the ignition system. 


Aeronautic Radiators. At the zequest of the National Advisory 
Committee for Aeronautics, an investigation of the principles 

Of design of aeronautic radiators was undertaken during the 

past year. This investigation has involved the construction 

of much new experimental equipment, including two special wind 
tunnels, one of which comprises the novel feature of being 
adapted for use at air pressures of less than one-half 
atmosphere, to simulate high altitude flight conditions. An 
exhaustive series of e? cper iments of some forty different types 

Of commercial radiators is in progress and approximately half 
Completed. Many existing radiator types are shown to be entirely 
unsuitable fox aeronautic work, as they were designed for use: 

On automobiles at a relatively low air speed. The Wide diversity 
Of existing designs, and the importance of the investigation to 
aeronautic engineers is shown by the fact that in some cases, 

the power consumption of the radiator (i 1ead resistance, lifting 
of radiator, weight, etc.) rises from 2% to 40 miles per hour 

to 15% at 100 miles per hour of the total engine power avail- 
able. Similarly, some common designs show twice the power 
consumption of others, at the same air speed. While this work 
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is by nO means completed, a conflidential preliminary report 
setting forth the main results so far obtained is available 
to those requiring it, 


Inspection of Gages. At the request of the Bureaus of Steam 
Engineering and Construction and Repair of the Navy Department, 
the Bureau of Standards is preparing specifications for master 
inspection gages to be used in the measurement of valve seats 
of hydrogen and oxygen cylinders designed to withstand pressures 
up to 2700 lbs. per square inch. 


The gage testing work during the month of Novembef comprised 
66 lots at the requests of the following organizations: The 
Frankford Arsenal: The Signal Corps; Quartermaster Corps; Bureau 
of Ordnance, Inspection Division; Bureau of Ordnance, Equipment 
Division; Bureau of Ordnance, Treneh Warfare Section; Bureau of 
Ordnance, Small Arms Divisions; and Bureau of Ordnance, Ammunition 
Division, The shipments during the month involved 2855 gages. 


Investication of Blankets, At the request of the Quartermaster 
Corps of the U.S, Army, conferences have been held in the 
Bureau's textile laboratory, between the representatives of the 
Quartermaster Corps, the Ordnance Department, the Medical 
Supply Depot, and the Bureau of Standards, for the purpose of 
discussing methods of testing and investigating military 
blankets, and especially with a view to perfecting arrangements 
whereby the use of blanket material in the field could be 
followed up in such a way as to improve specifications. At the 
present time tests to determine the heat conducting qualities 
and the permeability to air flow of different forms of blankets 
are under way. As the investigation has thus far been of a 
purely laboratory character, the matter of trying out a few of 
the more promising materials under service conditions was taken 
up by the Committee for action, 


Tests of Truck \heels, At the instance of the Quartermaster 
Corps, U. 5. A. , the Bureau conducted tests on truck wheels of 
various designs »roposed for use with the new Liberty trucks. 
About 15 wheels were so tested and their properties to resist 
the shocks and strains of use on the road were accurately 
determined in the laboratory by special testing equipment 
designed and constructed for the purpose, 


Inspection of Airplane Thermometers, The inspectors who will 
examine and test airplane thermometers now under production for 
the Signal Corps have been familiarized with the test methods 
to be used, by instruction and demonstration in the Bureau of 
Standards’ laboratories. 


Altitude Laboratory. A Liberty motor is now running under 
controlled conditions as to temperature and pressure in a 
Specially designed low-pressure test chamber under a program 
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outlined at a joint meeting at which there were represented tue 
rench, British and Italian Scientific Commissions; the Signal 
Corps of the Army; the Bureau of Steam Engineering of the Navy 
Department; the Aircraft Production Board; The Council of 
National Defense; the National Advisory Committee for Aero~ 
nautios; the Bureau of Standards} the Bureau of Mines; and the 
Society. of Automotive Engineers. 


Fire Extinguishers, A series of extended reports on hand fire 
extinguishers, giving the results of a series of exhaustive tests 
conducted sometime Since, have been furnished to a considerable 
mumber of offices in the military and naval services. 


Test of Snecial Lennes, Optical tests were made of a lot of 
100 condensing lenses to be used by the Signal Corps in the field 


work of enlarging acronautic negatives, 
\ 


Stop Watches, 1200 stop watches being purchased on orders of the 
Inspection BANA 83. On of the Ordnance Denartment, U. Sa fey were 
tested, and 10% of those examined were rejeoted for defects and 
inaccuracy 


mLectrvo-plating. A study is being made of plating as a means 

of anti-corrosion protection for metal parts, to the end of 
providing specifications wnich will define the quality and amount 
of plating required. 


Airplane *Dopes". An investigation has been carried on to the 
end of reducing if »ossible the amount of acetone required for 


cissolving the cellulose acetates used in the manufacture of 
airplans "dopes" which are used as a aurface coating on the wing 
end fuselage fabrics. Other materials will be substituted ay 
avetone in so far as this is possible, since all the availat 
acetone sunsly is needed in the manufacture of other Seated 
munitions. 


Cleanin nifle Barrels. A method of cleaning zifle barrels 
by eleetzrc clytic means has been developed anda appears to be more 
efficient in removing the copper-nickel deposit abraded from the 
emerging bullet, than the hitherto standard method of cleaning 
by ammonium persulphate, but has the disadvantage of requiring a 
Bource of electric current. A modification of the standard 
persulphate formula has also been evolved, admitting of the use 
of @ reduced amount o1 aqua ammonia, ‘vyhicn being a Tiguid and, 
inconvenient to transnoert and handle, should be neducec in 
quantity if possible. 


Weathering of Ootical Surfaces. A study is being made cf ‘he 
erfects of time and veether upon the surfaces of instrvmens 
or optical gaass. such as prisms and lenses, to include the 
haygroscopic properties of various types of glass. A commarison 
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tesistance; this is sometimes given in leaflets to the thousand: — 
part of an ohi when in reality the resistance depends on the amoiet 
@f current flowing. 
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Dey €ells especially, differ among themselves, Some are 
G@eésiensd for licht service and some for heavy service. The output 
of the cell will depend very largely on hew it is used. A circular 
which is in vexeparation will endéavor to pois out the proper — 
conditions of keeping cells as well as using them, The scientific 
basis of cell grouping will also be given, 


Specifications covering the purchase of dry cells have been 


prepared and are now being revised in conferences with the leading 
cell manufacturers. | 


The Bureau has recently completed and reported on a problem 
of military importance involving the use of Americar made celis to 
replace European cells which have been previously used. 


The Bureauts equipment includes a constant temperature room in 
vihich cells may be kept on test over long periods of time with only 
trifling temperature variations, temperature conditions being of 
especial importance in the case of dry cells, In this room will 


be installed the necessary apparatus for the standard intermittent 
life tests. 


Respectfully, 
S, W. STRATTON 


Director. 
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